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ABSTRACT 
The vocational interest assessment literature is built upon the assumption that people in 
the same occupation share a similar pattern of trait interests. For this underlying theoretical 
model to work, it is important to verify the degree to which employees in occupations have 
homogeneous interests. This study addresses this question by looking at homogeneity from four 
perspectives: a quantitative review of published literature, examination of the Strong Interest 
Inventory manual data, a quantitative review of congruence indices, and a secondary analysis of 
a large dataset. Taken together, the findings demonstrate considerable heterogeneity of interests 
for a range of occupations pointing towards a continuum of homogeneity, and prompting a 
further look into the homogeneity assumption of interests within occupations. 
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INTRODUCTION 
Homogeneity, the idea that people with similar interests, values, and personality traits 
gravitate toward the same environments, is a fundamental assumption for personality-
environment fit theories in the field of vocational psychology (Su, Murdock, & Rounds, 2015). 
This concept of homogeneity is particularly important to career and organizational theories 
aimed at matching individuals to different work environments (Holland, 1997; Schneider, 1987). 
In the sub-field of interest assessment—despite substantial influence on theory and practice—the 
homogeneity assumption remains largely untested; it stands as the dominant viewpoint with little 
debate. Researchers administer questionnaires based on these theories and practitioners employ 
inventories and job-matching techniques without question, but what if the foundational basis is 
unfounded? 
In this paper we examine the assumption that occupations are composed of people with 
similar interests via four approaches: a quantitative review, aggregated norming data from the 
Strong Interest Inventory, an analysis of the variability of congruence, and a secondary analysis 
of occupational data. The quantitative reviews using the interests and congruence indices are 
necessary to establish what the literature already shows regarding homogeneity. The 
occupational samples provide further details and comparisons of large samples of individuals and 
jobs, including an examination of gender differences. Together, these approaches allow for the 
evaluation of homogeneity of interests for a range of occupations. The primary research question 
was: to what degree are occupations composed of individuals with homogeneous interests? A 
secondary question was if this differs by gender? We begin with an introduction to vocational 
interests, homogeneity, and gender differences then conclude with a description of the current 
four studies. 
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Interests 
Interests are “trait like preferences for activities, contexts in which activities occur, or 
outcomes associated with preferred activities that motivate goal-oriented behaviors and orient 
individuals toward certain environments” (Rounds & Su, 2014, p. 98). John Holland proposed a 
theory of vocational personalities and environments where he defined six categories: Realistic 
(technical; e.g. tasks working with hands or outdoors), Investigative (science and technology; 
e.g. analytical tasks), Artistic (arts; e.g. tasks creating music, drama, or art), Social (social 
service; e.g. teach or assist others), Enterprising (administration and sales; e.g. tasks involving 
persuasion), and Conventional (business operations; e.g. clear, detail oriented tasks), collectively 
termed RIASEC (Holland, 1997). These six types correspond to individual preferences–trait 
interests–which are relatively stable (Low, Yoon, Roberts, & Rounds, 2005), and to 
environments. The theory arranges these six domains in a hexagon with adjacent domains 
indicating stronger associations. 
Person-Environment Fit and Congruence  
Examining interest fit, specifically the variability of poor fit, in various occupations 
begins to address homogeneity of interests. In other words, if everyone in the occupation has a 
high degree of fit, then that occupation is likely homogeneous. Conversely, if there is a wide 
distribution of fit then perhaps the occupation may be more heterogeneous. The fit between 
person and environment—P-E fit— is assessed by comparing an individual to the work 
environment (e.g. interests, needs-supplies, or abilities-demands). According to Holland, the 
better the fit between person and work environment the more an individual should flourish 
(Holland, 1996). P-E fit has received some support in studies with varying work outcomes such 
as job choice and job tenure (Gottfredson & Holland, 1990; Kristof-Brown, Zimmerman, & 
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Johnson, 2005; Pervin, 1987; Schneider, 1987) and even mental health (Furnham & Schaeffer, 
1984). Researchers have found a positive association between job congruence and financial 
benefits, with greater fit displaying a similar impact as additional years of schooling (Neumann, 
Olitsky, & Robbins, 2009). However, other studies have questioned the utility of congruence or 
commented on the small effect sizes (e.g. Nauta, 2010). Given these mixed findings, P-E fit 
continues to be an important and popular topic for ongoing research. 
In the Holland system fit is known as congruence. Based on the underlying assumptions 
of the theory, a person with high Realistic and Investigative interests would likely be found in a 
work environment containing primarily Realistic and Investigative tasks. Individuals are 
typically measured on all six RIASEC interests and assigned three-letter codes representing their 
three highest interests in rank order (e.g. RIA). Congruence can be examined by looking at the 
match between an individual’s RIASEC high-point code and the RIASEC code for an 
occupational environment.  
Homogeneity within Occupations 
Research in vocational interests was first stirred by E. K. Strong’s (1927) development of 
occupational scales that reliably differentiated interests between occupations. Ever since, the 
field has generally maintained the bedrock principle that people in the same occupations share 
similar interests (Zytowski & Hay, 1984). Widely used interest inventories in career counseling 
such as the Strong Interest Inventory (SII), the ACT Interest Inventory (ACT), the Kuder, and the 
Self-Directed Search (SDS) suggest occupations with the rationale that these “characteristic 
preferences distinguish them from people in other occupations” (Kuder & Diamond, 1979, p. 3). 
For example, the SII has two assumptions; (1) day-to-day activities typical of a specific 
occupation reflect the interests of the people employed within it; and (2) those with similar 
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interest patterns will be satisfied in that occupation if they have compatible values and the 
necessary knowledge and abilities (Donnay, Morris, Schaubhut, & Thompson, 2005). In other 
words, most ornithologists should obtain codes that match the established code for ornithologist. 
According to Holland, a homogeneous environment has one or two dominant environmental 
presses and four or five very weak environmental presses (Holland, 1966). By design, 
measurement of interests and occupational scales oversimplifies homogeneity due to the 
necessity of making classifications (Dolliver & Nelson, 1975; Walsh & Osipow, 1986).  
Support for Homogeneity Within Occupations  
Occupational homogeneity may exist for several reasons. Stemming from Bandura’s 
reciprocal determinism (Bandura, 1978), there are selection influences in the workforce; 
individuals gravitate toward occupations that match their personality traits and simultaneously, 
organizations seek individuals to match their occupational environments (Satterwhite, Fleenor, 
Braddy, Feldman, & Hoopes, 2009; Schneider, 1987). This type of match is known as 
supplementary fit. Moreover, socialization processes may contribute to similarities between 
individuals in an occupation, as incumbents impart the values and norms of the position onto 
new employees. 
The Case Against Homogeneity Within Occupations 
Questions have been raised about whether or not the homogeneity assumption applies to 
all occupations (Osipow, 1987; Zytowski & Hay, 1984). Heesacker and colleagues (1988) agree 
that some environments have widely different work personalities whereas a more restricted 
environment might only allow for certain types to have satisfaction and productive work. 
Dolliver and Nelson (1975) acknowledge that differences exist among occupations and list 
homogeneity as a “false assumption” from vocational test makers, stating “Many occupations 
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include a wide variety of work tasks in addition to important personality differences among 
people with the same occupational title” (Dolliver & Nelson, 1975, p. 13). 
E. K. Strong noted that some occupations are more easily differentiated than others1, 
providing the example of chemists and life insurance salesmen, two occupations that hold very 
distinct interests and are easily distinguishable. In contrast, comparing chemists and engineers 
becomes challenging because of their numerous overlapping interests2 (Strong, 1943). The 
Kuder Occupational Interest Survey manual acknowledges that although perfect homogeneity 
(all members of an occupation making the same exact choices on the entire inventory) is 
possible, it is never expected (Kuder, 1977; Kuder & Diamond, 1979).  
We propose that occupational homogeneity may be better conceptualized as a continuum 
with occupations containing a wider variety of interests than previously assumed. Moreover, the 
term “occupation” has been used as general (e.g. professor) or specific (psychology professor). 
The growing diversification of specialties within fields funnels into subgroup similarities (e.g. in 
medicine, consider nurses, general practitioners, and surgeons), which may then resemble other 
distinct subspecialties. Thus, occupational specialty congruence may be more accurate (Meir, 
1989). Despite the occasional questioning, the homogeneity assumption has not been thoroughly 
studied and seems to have stood the test of time (Fouad, 1999). 
Studies report a range of interest homogeneity depending on which specific occupation is 
examined and different methods of scale development. Holland and Holland (1977) have 
acknowledged there is considerable latitude for a variety of people within a given field. Some 
                                                
1Item content in occupational scales can be heterogeneous but interests can still be homogeneous  
2Homogeneity within an occupation is distinct from differentiation among occupations: Homogeneity is the degree 
of similarity in a group, (e.g. a group of chemists share very similar interests) while differentiation is how interest 
inventories identify unique patterns of interests that separate people in one occupation from a comparison 
occupation (e.g. biologists) or an “in general” sample (e.g. 1000 same-gender peers from a variety of occupations). 
It is beyond the scope of this paper to examine occupational differentiation. 
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occupations tend to show more homogeneity (e.g. medical professionals (Strong, 1943)), while 
others, such as department store salespersons and hotel clerks are close to the equivalent of 
random responding (Zytowski & Hay, 1984). 
In addition to these ranges, there are a number of reasons why homogeneity may be a 
flawed assumption. Using measures of group majority (i.e. top three average RIASEC codes) to 
describe an entire occupation ignores within-occupation variation and contains a number of other 
methodological and conceptual issues. First, within-occupation variability lessens the usefulness 
of a group average. Second, the rank-order interest codes may obscure instances where two or 
more interests are essentially tied. Third, in some cases more than three RIASEC codes could 
better describe an occupation. Fourth, some occupations may contain subsets with unique interest 
profiles. For example, different types of engineers may be classified as RIE (e.g. automotive 
engineer) or IRE (e.g. electrical engineer).  
Occupational codes should be consistent for any career advising system that relies on 
matching an individual’s interest code to that of an occupation. However, the RIASEC code 
system has a history of measurement inconsistencies. There were changes in the 3-letter codes in 
the Strong Interest Inventory from the 1980’s to the 1994 version, including changes in the first 
letter. Multi-letter codes can appear to be “somewhat arbitrary or confusing in some cases” 
(Armstrong, Donnay, Smith, & Rounds, 2004, p. 300). Exacerbating this problem is that 
different codes may result depending on which inventory system is used (Savickas & Taber, 
2006; Savickas, Taber, & Spokane, 2002). In fact, the Strong and other occupational code 
systems such as the Dictionary of Holland Codes (DOHC) and the O*NET disagree on first letter 
codes one third of the time (Eggerth, Bowles, Tunick, & Andrew, 2005). This is particularly 
problematic if clients are making critical decisions based on inconsistent information.  
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In summary, homogeneity does have some support yet there are circumstances or 
occupations in which a high degree of homogeneity is unexpected or unwarranted. Based on 
these issues illustrating that incumbents in many occupations have varying intensity and diversity 
of RIASEC interests, we formulated the following hypothesis: 
Hypothesis 1: Within-occupation interest homogeneity varies between occupations. 
Gender Differences in Occupational Homogeneity 
Work environments are often sex segregated (Kalleberg, 1996; McPherson, Smith-Lovin, 
& Cook, 2001), therefore it is not surprising that there are gender differences in occupational 
homogeneity (Zytowski & Hay, 1984). Studies have found women to have more homogeneous 
interests in their occupations than men in the same occupation (Walsh, Horton, & Gaffey, 1977), 
and groups of women tend to be more homogeneous than groups of men (Kuder, 1977). 
Sometimes-different opportunities are available based on education level. For example, 
Heesacker found mostly Social types in a sample of female sewing machine operators, an 
occupation that is expected to have a preponderance of C-R (Heesacker et al., 1988). 
There are also gender differences in interests; men have greater Realistic and 
Investigative interests while women have greater Artistic, Social, and Conventional interests (Su, 
Rounds, & Armstrong, 2009). The SII is designed to provide different codes for men and women 
depending on the specific occupation (e.g. university professor male IAS; female IAR (Donnay 
et al., 2005). High point code differences between men and women do not necessarily argue for 
heterogeneity but it is important to note that differences do exist.  
Early adoption of occupational and gender stereotypes may contribute to the trend of 
women gravitating toward careers allowing for Social or Conventional interests (Care, Deans, & 
Brown, 2007; Hartung, Porfeli, & Vondracek, 2005; Stockard & McGee, 1990). Drift starting as 
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early as preschool can limit what children perceive to be gender appropriate occupations 
(Heppner, 2013). Furthermore, cultural-gender stereotypes can influence self-evaluations of 
competence at career tasks, again limiting career options (Heppner, 2013). There is very little 
research on transgender or gender-non-conforming individuals in relation to vocational interests, 
so the current study was only able to examine individuals who self-identified as male or female.  
The Current Study  
It is important to investigate the degree to which occupations are homogeneous (or not) 
due to theoretical ubiquity and implications for practice. Millions of people take interest 
inventories each year, and use their results—based on the idea of fit—to make long-term career 
choices. Despite the importance of this question, no study to date has examined it with sufficient 
detail: “while homogeneity is implicit in Holland’s theory, there is a paucity of research that 
directly tests for homogeneity of personality at the occupational level” (Bradley-Geist & Landis, 
2012, p. 151). The present study provides a vital contribution by addressing the question: Are 
occupations made up of individuals with homogenous interests? Study 1 is a quantitative review 
of existing literature. Study 2 examines data from the widely used Strong Interest Inventory to 
provide further insight. Study 3 examines congruence indices compared to a Monte Carlo 
simulation. Lastly, Study 4 uses data from The Birkman Method (The Birkman Method 
Technical Brief) to examine homogeneity by exploring the degree to which shared interests exist 
among individuals in the same occupation, providing another perspective on hypotheses 1 and 
exploring gender differences.   
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STUDY 1: REVIEW AND SYNTHESIS OF THE LITERATURE 
The first study is a quantitative review of published data. To obtain a preliminary grasp 
on the homogeneity of interests, data regarding RIASEC distributions were aggregated from 
results sections of published studies and interest inventory manuals. Most of the literature reports 




Relevant studies were identified via searching Scopus and PubMed databases, using the 
queries ‘vocational’, ‘interest’, ‘Holland’, ‘RIASEC’, ‘occupational interests’ and ‘person-
environment fit.’ The search took place between November and December 2015. The aim of the 
search was to identify studies reporting the means and standard deviations of interests within 
single or multiple occupations. An additional aim was to locate studies reporting percentages of 
first-letter matches between individuals and their selected environments. The search resulted in 
289 articles from Scopus and 7 from PubMed. Additional articles and dissertations were 
identified from the reference lists of the included studies and from review articles. The studies 
were further sorted based on inclusion and exclusion criteria. 
Inclusion and Exclusion Criteria 
To be included, articles needed to report at least one RIASEC measurement for an 
identifiable occupation in a form suitable for the current descriptive analyses. Studies were 
excluded if they were not in English, from a self-created interest measurement instrument, or 
containing college students who were not yet in their intended profession.  
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Sample 
The final sample included 11 studies published between 1974 and 2013, containing 41 
occupational samples for a total of 5,574 participants. The gender breakdown was male (n = 
1,428, 26%), female (n = 1,290, 23%), not reported (n = 2,856, 51%). Gender and measurement 
instrument were coded as potential moderators but there was not enough information to examine 
these in the analyses. 
Analysis and Results 
Although individual scores on all six letters were unavailable, the published data 
contained either (a) distributions of high point codes, (b) means and standard deviations for each 
occupation, or (c) three-letter combinations, which were each used separately to examine 
hypothesis 1. The distributions of high point codes (e.g. 20% Realistic, 20% Investigative, and so 
on) are an indication of the mode of the occupation and can be used to examine how many 
employees’ high point codes matched the occupation’s code according to the Occupational 
Information Network (O*NET). O*NET is a detailed database maintained by the U.S. 
Department of Labor and contains job codes created by expert rater consensus (Lewis & Rivkin, 
2000; Rounds et al., 1999). A 100% within-sample first-letter match would be evidence for 
perfect homogeneity whereas a lower percentage could be indicative of heterogeneity (or at the 
very least, poor fit with the theory); a cutoff of 50% was selected a half-way cut point to 
determine homogeneity for each occupational sample.  
Table 1 contains information (i.e. year, author, instrument) on the 24 samples (k = 6 
studies) reporting the frequency distribution of high point across each RIASEC. The range in 
percentages of first-letter matches within those 24 samples was from 11% (in an aggregate 
sample of Realistic occupations) to 68% (in an aggregate sample of artistic occupations). The 
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average first-letter match among 24 samples was 44% and the median was also 44%. Six 
samples reached the greater than 50% homogeneity benchmark. This provides preliminary 
support for hypothesis 1, that there is variability within occupations. 
When compared to O*NET, in 16 of 24 (67%) of these samples the largest sub-group 
sharing the same first-letter code matched the occupation’s job code. For example, 59% of 
Medical Technologists achieved the appropriate first letter of I for Investigative (Holland & 
Holland, 1977). In other words, 29% of samples were not matches. In one sample (4%), the 
group majority was undeterminable because of ties for first letter (i.e. in a sample of salespeople 
29% were E and 29% were S). This contradiction contrasts with the homogeneity expectation.  
The second type of data collected was means for each of the six RIASEC themes taken 
from twelve samples. Identifying the highest group mean allows for calculation of an observed 
group code and therefore whether or not the sample’s first-letter matched the O*NET 
designation for that occupation (see Table 2). Only four (33%) achieved a first-letter match, and 
three (25%) were ties.  
Lastly, two studies provided frequency distributions with specific three-letter codes 
(Aranya, Barak, & Amernic, 1981; Cochran, Vinitsky, & Warren, 1974). In the sample of 
Francophone and Anglophone Canadian accountants, 72.2% did not have a combination of CES 
(E.g. CSE, SEC, ESC, etc.; Aranya et al., 1981). The Holland Self-Directed Search Manual 
(Table C.9, Holland & Messer, 2013) provides norming distributions on an adult sample. Based 
on their distribution, it is expected that 79% would not match by chance. Similarly, in Cochran 
and colleague’s (1974) study of clinical psychologists, 89% did not have a combination of IAS. 
Moreover, 17 (37%) individuals had ties in first, second, or third place, indicating that dominant 
group modes were difficult to establish. Again compared to the SDS manual, it is expected that 
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96% would not have an I-A-S combination. In other words, these groups were only 7% more 
homogeneous than expected by chance based on distribution of three-letter codes in the 
population. 
Discussion Study 1 
This quantitative synthesis attempted to integrate different forms of data from the 
literature to address the assumption of homogeneity of vocational interests within occupations. 
Each occupational sample’s high point code was compared to the corresponding occupation’s 
first-letter code from the O*NET. Consistently we see no perfect first-letter match rates for any 
sample. Specifically, first letter matches ranged from 11% to 83% across occupations. When 
averaged, less than half of the aggregate occupational samples matched the occupation’s official 
first letter code. Collectively these findings are in line with hypothesis 1 supporting a range of 
homogeneity. 
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STUDY 2: STRONG INTEREST INVENTORY 1994 
Study 1 brought preliminary evidence from published literature that different occupations 
may be composed of individuals who do not all share the occupation’s RIASEC code; Study 2 
used a similar analysis approach but focused entirely on norming data from the 1994 Strong 
Interest Inventory (SII) to assess homogeneity within 211 occupations. The SII is one of the most 
popular instruments with decades of use and numerous validation studies; therefore it carries a 
lot of weight in practice. Additionally it allowed for an examination of gender.  
Method 
Participants and Procedure 
The 1994 Strong Interest Inventory manual provides 104 male samples and 107 female 
samples (Harmon, Hansen, Borgen, & Hammer, 1994) creating a collective group of over 67,000 
individuals. Incumbents were sampled who (1) had at least three years of experience in their 
occupation, (2) performed normal tasks for the occupation, and (3) were reasonably satisfied. 
The manual describes year collected, mean age, mean years of experience, and sample 
composition (Harmon et al., 1994). The sampling procedure is described in depth in the SII 
manuals (Donnay et al., 2005; Harmon et al., 1994). Briefly, initial survey mailings were sent out 
in the U.S. based on professional organizations and associations’ distribution lists. The data for 
Study 2 come from the means and high-point code distributions on Table 7.3, pages 122-128. 
See Appendix A for a list of occupations. The occupational samples were 50.7% female. 
Measures 
The SII consists of 317 items containing Occupations, School Subjects, Activities, 
Leisure Activities, Types of People, Preferences, Characteristics and Preference in the world of 
work. Respondents are asked to indicate how much they like-dislike an item on a five-point 
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scale. The scores are standardized by gender for each of the six RIASEC theme scales to have a 
mean of 50 and a standard deviation of 10. These reliabilities range from .90 to .95 (CPP Inc, 
2009). 
Analysis and Results 
Four approaches were taken in Study 2 to examine hypothesis 1, the variation in 
homogeneity. First, the SII allows for occupational environment codes to range from one to three 
letters, depending on the scale score responses of the sample. Therefore, occupations were 
identified that have mean interests scores within one point of each other indicating near-ties for 
the three-letter code. The number of occupations containing mean scores within one point of 
each other (including ties) was 102 out of 211 (48%), representing 55 female incumbent samples 
and 47 male incumbent samples. This undermines the utility of a ranked code system. For 
example, male actuaries had an average of 54 for C and 54 for I, but the official code is CI. In 
other words, individuals whose highest scale score was I would be classified as a “mismatch” 
based on first letter code. Variation in first letter codes for half the sample is support for 
hypothesis 1. 
Second, the SII assigns occupational environment codes by ranking the sample’s mean on 
each RIASEC score above 50.00. In 75 occupations out of 211 (36%) the number of means 
above 50.00 exceeded the number of letters in the code. This represented 39 female incumbent 
samples and 36 male incumbent samples. Such circumstances undermine the maximum of three-
letter system. For example, male chefs reported: R = 53, I = 50, A = 52, S = 51, E = 52, or C = 
50, which should result in a four-letter code, however the official determination was ER (likely 
because 28% had E as their highest). Incompleteness in number of letters per code in one third of 
occupations is support for hypothesis 1, indicating greater variation than previously considered. 
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Next, within each occupation the largest group of individuals sharing first-letter codes was 
identified, then all occupations ranked by this score. There is no established cut-point in the 
literature for homogeneity. Holland’s SDS manual (2013) offers one perspective with overall 
(chance) ranges in first-letter ranging from 8%-37% for men, and 5%-37% for women. In this 
study we examined multiple points: 17% (one-sixth because there are six RIASEC categories), 
34% (one-third), 51% (one-half), and 67% (two-thirds). Table 3 shows the top 15 most 
homogeneous occupations on the left, and the 15 least homogeneous occupations on the right. 
Group homogeneity on high-point codes ranged from 20% to 82%. This distribution was 
subdivided into the five categories based on the size of the group similarity (Figure 1). Forty-
nine occupations (23%) achieved the greater than 50% homogeneity benchmark. This 62% range 
combined with the fact that over three-quarters of occupations had samples comprised of less 
than 50% homogeneity supports hypothesis 1, indicating substantial variation. 
Another indicator of homogeneity is what percentage of the sample is accounted for 
when considering multiple first letters. Each incumbent sample’s code ranges from one to three 
letters; we examined how much of the sample was accounted for by individuals who either had 
the first letter, the second letter, or the third letter (if applicable). For example, female 
accountants were classified as CE; the individuals in that sample with either C or E as their first 
code made up 62% of that sample. Across all occupations the minimum was 31% (male 
elementary school teachers, S), the maximum was 95% (female physicist, IRA). The mean was 
69% (SD = 13%). Again this variation is indicative of interest heterogeneity, supporting 
hypothesis 1. 
The last examination of hypothesis 1 involved separating occupations by dominant type 
then the means were compared. Each of the 211 occupations was classified as primarily in one of 
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the six RIASEC types. For example, Psychologist, Dentist, and Mathematician are all 
Investigative. Figure 2 shows six charts, one for each collection of occupations. In each chart, 
male and female average scale scores can be compared on each RIASEC domain. Error bars 
represent observed standard deviations. A general trend can be seen where male and female 
samples tend to have highest averages when the domain matches the occupation (i.e. Artistic 
means are highest in artistic occupations). This is evidence in favor of homogeneity, however the 
error bars overlap suggesting that the differences may not be important from a practical 
standpoint. No gender differences were observed. 
To examine gender differences a different way, Variance Ratios (VRs) were computed by 
dividing the variance in male samples by the variance in female samples (Paessler, 2015). VRs 
less than 1.0 indicate greater variability (heterogeneity) in female samples whereas above 1.0 
indicate greater variability among male samples. VRs can be interpreted as imbalances, such that 
1.10 would indicate a gender imbalance of 10%. Table 4 shows the VRs comparing male and 
female occupational samples. On average, male samples were more variable in Artistic and 
Social domains, and female samples were more variable in Realistic, Investigative, Enterprising 
and Conventional (bottom row of Table 4). There is no consistent pattern for occupations 
separated by their primary RIASEC domain; the ratios are equally distributed above and below 
1.00. The VRs ranged from 0.66 to 1.50, with a standard deviation of 0.21. This indicates that 
large gender differences exist within the whole body of occupations, yet it did not show female 
samples to be more homogenous than male samples. 
Discussion Study 2 
Study 2 incorporated multiple ways to examine homogeneity of interests using 
occupational samples from the Strong Interest Inventory 1994. In support of hypothesis 1 nearly 
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half of occupations contained mean scores within one point of each other undermining the code 
system. Next, over one third of occupational samples were assigned codes that did not use all the 
group means above 50, further upsetting the three-letter code system. Individuals searching for 
potential careers based on first letter might not find an appropriate fit, in addition to not 
considering a wider range of occupations based on the code provided.  
Ranking occupational samples by largest group majority identified a 62% range 
indicating there is a substantial variation of interest homogeneity within occupations. 
Furthermore, there was wide variation in which the sample was accounted for by the multi-letter 
code. In general, occupations tend to have highest averages when the domain matches the job 
(i.e. Artistic means are highest in Artistic occupations) which is evidence for homogeneity, 
however the error bars overlap suggesting that the differences may not be practically important. 
When grouping occupations by dominant RIASEC type, no gender differences were 
apparent. The Variance Ratios indicated that approximately half the female samples had more 
variation than the male samples. It is possible that the individuals in this occupation show a 
different pattern; but only the aggregated occupation scores were available for analysis. 
However, no clear findings regarding gender. 
Limitations to this approach are that the data are in aggregate, and from 1994, and the 
world of work has changed in the intervening decades, though some have posited that interests 
have changed very little (Hansen & Dik, 2005).  
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STUDY 3:  QUANTITATIVE ANALYSIS OF CONGRUENCE INDICES 
Study 3 builds upon Study 1 and Study 2 by examining a common metric of person-
environment fit: congruence indices. Variation in congruence indices for separate occupations is 
an indication of heterogeneity. The expectation is that the occupational samples should have 
means that fit better than the mean congruence of all combinations of RIASEC types and 
environments. This approach is modeled on a previous descriptive study (Tinsley, 2000) but 
updates some of the shortcomings. Specifically, it separates out samples that combined 
occupations, and provides effect size estimates. 
There are many ways to measure congruence; common indices include first letter 
agreement, the Kwak-Pulvino Index, Iachan’s M, and the C index. Study 3 used four indices 
based on empirical evidence (Brown & Gore, 1994) to test hypothesis 1, the variation of interest 
homogeneity. First letter agreement is a simple comparison of the individual’s first letter with 
the corresponding occupation’s high-point code and has been used in Study 1 and Study 2 in this 
paper. There is a dichotomous score of 0 or 1. The K-P Index (Kwak & Pulvino, 1982) 
incorporates the hexagonal nature of interests and all three letters using predetermined 
correlations as part of the weighting process. The range can be -1 to +1. Iachan’s M is a general 
measure of agreement between any pair of three-letter codes in the vocational domain with a 
linear additive structure (Iachan, 1990). The score can range from 0 to 28. The C index was 
developed by Brown and Gore (1994). First, second, and third letters of the person and the job 
are compared. Weights are assigned depending on identical or adjacent matches based on the 
hexagon. The resulting C Index can range from 0 to 18. Lent and Lopez (1996) compared 
congruence indices and demonstrated inconsistent results depending on which measure was used.  
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Method 
Procedure 
Two data sets from meta analyses regarding congruence-satisfaction (Earl, 2014) and 
congruence-performance (Nye, Su, Rounds, & Drasgow, 2012) were obtained from the authors. 
Combined, these data sets had coded the following variables which were used in the current 
study: author, publication year, multiple occupations yes/no; occupational title, total N, male N, 
female N, congruence instrument, congruence means, congruence standard deviations, and 
congruence measure. The two data sets were combined and pared down based on exclusion 
criteria.  
Exclusion Criteria 
Studies were excluded if they did not report means and standard deviations for at least 
one of the four congruence indices mentioned above. Samples were also excluded if they 
contained college students who were not yet in their intended profession, or military occupations. 
The final sample included 26 studies published between 1983 and 2014, containing 58 
occupational samples. 
Analysis and Results 
Two approaches were used to examine congruence indices by comparing each 
occupational sample with the estimates from a Monte Carlo simulated population from Brown 
and Gore (1994, Table 1 p. 320); this information is summarized in Table 5. The results of Study 
3 are presented separately by single occupation samples (Table 6) and samples using multiple 
occupations (Table 7). First, Variance Ratios were computed by dividing the observed standard 
deviations separately for each congruence index by the simulated standard deviation. Variability 
within each occupation should be smaller than the average population variability; therefore 
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values less than 1.0 are indicative of homogeneity. The advantage of looking at standard 
deviations is that they are not restricted in range when compared to the Monte Carlo estimates, if 
occupations are indeed homogeneous. For single occupations (k = 28), the range of Variance 
Ratios was substantial (minimum = 0.77, maximum = 1.29, M = 1.01, SD = 0.15). The multiple 
occupation samples resembled the same pattern (minimum = 0.59, maximum = 1.38, M = 1.02, 
SD = 0.21). Fifteen of the 27 (55%) single-occupation samples had Variance Ratios less than 1.0. 
Ten of the 33 (30%) multiple-occupation samples had Variance Ratios less than 1.0. It is 
expected that the single occupation samples should be more homogeneous than the multiple 
occupation samples, yet even for the single occupation samples, only a little over half were less 
varied than the simulation which indicates heterogeneity may be present. 
The next step was to compute effect sizes of congruence indices by subtracting the 
observed mean from the simulated mean and dividing by the simulated standard deviation. 
Cohen rates effect sizes of .8 as large, .5 as moderate, and .2 as small (Cohen, 1988); the larger 
the (positive) effect size, the more congruent (or homogeneous) the occupation. This also 
provides a common metric, allowing for comparison across congruence indices. The effect sizes 
were more varied than the standard deviation variances: single occupation samples (minimum = 
0.11, maximum = 1.45, M = 0.55, SD = 0.31), multiple occupation samples (minimum = -1.13, 
maximum = 1.76, M = 0.49, SD = 0.62). Negative effect sizes and a substantial range of effect 
sizes (from weak to strong) indicate heterogeneity of interests, again aligning with hypothesis 1. 
Discussion Study 3 
Hypothesis 1 predicts that there is variation in homogeneity within occupations. This 
study specifically examined variation in congruence indices. Using four different indices of 
congruence, it was shown that there is variation in homogeneity of samples, regardless of single-
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or multiple-occupation sample. Specifically, standard deviation Variance Ratios showed 30-50% 
of samples demonstrated less variation than the simulation. Effect sizes ranged from small to 
large in magnitude. Although there were some indications of occupational homogeneity, no clear 
pattern emerged, and the variation points toward a heterogeneity spectrum. This approach 
updated the argument by Tinsley (2000) by including more samples and separating by single and 
multiple occupation samples. Unfortunately gender results could not be examined because 
studies do not generally report separate congruence indices.  
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STUDY 4: THE BIRKMAN METHOD 
In Study 1 we found preliminary indications of occupational heterogeneity through a 
quantitative review. In Study 2 we found the Strong Interest Inventory data to offer more 
evidence of a range of occupational homogeneity but no substantial gender differences. In Study 
3 we found evidence for variation in homogeneity based on congruence indices. Study 4 
continues the examination of occupational homogeneity with a large sample containing 
individual level interest data and provides a chance to examine gender differences. The Birkman 
Method (TBM) is an assessment of personality, social perception, and occupational interest used 
to identify behavioral styles, motivations, expectations, and stress behaviors. It was first 
developed in the late 1940s by Roger Birkman (The Birkman Method Technical Brief) and is 
now widely used. 
Method 
Participants 
The sample consisted of a working adult population of individuals in a business or 
workplace setting in 2007. There are 65,535 individuals in the sample; however, only 30,384 
were classifiable into one of 409 jobs based on O*NET and some samples were quite small. 
Therefore we restricted analyses to samples with at least 20 males and 20 females (N = 26,268). 
Of these, 47.2% were female (52.8% male), with an average age of 51.22 (SD = 10.13 years). 
The incumbents reported an average of 6.31 years in the primary job (SD = 6.12 years). 
Measures 
TBM consists of a 298-item questionnaire delivered online and takes approximately 45 
minutes to complete. The Interests survey contains 48 items consisting of groups of four 
occupations each where the respondent ranks their top three preferences. They are instructed that 
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all jobs pay equally and talent/skills are not an issue. The current study utilized the ten interest 
scales designed to describe occupational preferences: Artistic, Clerical, Literary, Mechanical, 
Musical, Numerical, Outdoor, Persuasive, Scientific and Social Service (The Birkman Method 
Technical Brief). TBM’s internal consistency for the ten interests range from .79 to .91 (Ott-
Holland, Huang, Ryan, Elizondo, & Wadlington, 2014). It has been validated with other 
personality constructs and has a 50 year history in business and educational settings (The 
Birkman Method Technical Brief). See Table 8 for correlations between the ten interests and 
Table 9 for means and standard deviations of the interests.  
Analysis and Results 
We addressed hypothesis 1 in four ways: distributions, profile correlations, intraclass 
correlations and Variance Ratios. We explored gender differences with Variance Ratios. First, to 
identify which occupation contained the largest group sharing same high-point code, all high-
point codes were identified then ranked just as in Study 2. Female Marketing Mangers was the 
largest, with 73% indicating Artistic as their top interest. Tabel 10 shows the top 14 most 
homogeneous occupations on the left, and the 14 least homogeneous occupations on the right. 
Group similarity ranged from 18% to 73%. This distribution was subdivided into five categories 
based on the size of the group similarity (Table 3). Since there is no established cut-point in the 
literature for homogeneity we chose to examine multiple cut points: 10% (one-tenth because 
there are ten interest categories), 33% (one-third), 50% (one-half), and 67% (two-thirds). The 
majority of occupations fell within the 34-50% homogeneous range and only 5 out of 46 (11%) 
were above the 50% cutoff point. Consistent with study 2, these results support hypothesis 1: the 
variation in interest homogeneity. 
Second, profile correlations for each occupation were computed, with higher correlations 
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indicating greater homogeneity. Within each occupational sample (separately for male and 
female) each individual was correlated with the group mean (minus the individual’ scores). 
Correlations ranged from 0.17 with SD = 0.31 (Male Customer Service Representatives) to 0.62 
with SD = 0.26 (Female Secondary School Teachers). The average correlation was 0.47 (SD = 
0.29; female r = .51, SD = 0.27; male r = .42, SD = 0.31). Gender was not significantly different. 
First, there is a wide range of group consistency and secondly the standard deviations are quite 
large, pointing toward group dissimilarity, in support of hypothesis 1. 
To further examine the variance in interests across the occupational samples, a one-way 
random effects model (ICC(1)) was calculated (Bliese, 2000; McGraw & Wong, 1996; Shrout & 
Fleiss, 1979). The intraclass correlation ICC(1) is interpreted as the percentage of total variance 
in each interest category accounted for by occupational membership. The ICC(1) is calculated 
using the mean squares between and within the twenty-three occupations from a random effects 
analysis of variance (ANOVA). Similar to correlations, ICCs have an upper bound of 1.0 with 
higher scores indicating greater agreement, and usually range between .05 and .20 (Bliese, 2000). 
ICC results (Table 11) showed a wide range of variance in interests, from small 3% (Musical) to 
nearly one-third 30% (Persuasive), which is considered large. This is not too surprising as 
Musical interests have little to do with the 23 occupations sampled, and Persuasive interests 
would be more relevant to some occupations than others. The mean ICC across 10 interest 
categories was 0.12 (SD = 0.10). These findings are consistent with heterogeneity of interests 
within occupational groups.  
To examine gender differences, Variance Ratios were computed by dividing the variance 
in men by the variance in women (Paessler, 2015) just like in Study 2. Variance Ratios less than 
1.0 indicate greater variability (heterogeneity) in women whereas above 1.0 indicate greater 
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variability among men. The Variance Ratios (Table 12) ranged from 0.61 to 2.22 (SD = 0.17) 
indicating that differences emerge based on gender and occupational type. In over half the 
occupations (57%) female samples had less variation than their male counterparts, primarily in 
the Literary, Mechanical, Outdoors, and Persuasive domains. 
Discussion Study 4 
The findings from Study 4 build upon the previous studies. Ranking occupational 
samples by largest group majority identified a 55% range; profile correlations ranged from .17 to 
.62; and intraclass correlation coefficients were from .03 to .30, again showing there is a 
substantial variation of homogeneity within occupations.  
The Variance Ratios indicated that a little over half of the female samples had less 
variation than male samples, suggesting that female samples may be more homogenous than 
male samples. This finding is in contrast to Study 2 where the Variance Ratios were more 
balanced. This could be due to the sampling or the different instruments used. Furthermore, the 
female profile correlations (r = .51) were higher than the male profile correlations (r = .42), 
potentially indicative of higher homogeneity of interests among women.  
For comparison the ten interest variables were converted to Holland’s six domains in this 
study based on conceptualizations of previous authors (Su et al., 2009) in order to examine the 
Holland codes: Realistic (Outdoor and Mechanical), Investigative (Scientific), Artistic (Artistic, 
Literary, and Musical), Social (Social Service), Enterprising (Persuasive), Conventional (Clerical 
and Numerical). These analyses can be found in Appendix B.  
Holland’s model is the most common model to classify occupations according to interests 
and allows for easier comparison and this approach allows for generalization of the hypothesis 
test to the Birkman model based on ipsative scoring of interests. Additionally, the sample was 
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unexpectedly high on “Social Service”, potentially pointing toward a different construct than 
what Holland defined.  
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GENERAL DISCUSSION 
This set of four studies using multiple datasets collectively examines a foundational 
assumption in vocational psychology: that there is a high degree of homogeneity within 
occupations. The homogeneity assumption aligns with the understanding that numerous 
occupations can be differentiated based on shared patterns of interests and individuals can be 
placed in occupations based on their interest patterns, and that heterogeneity should be greater 
between rather than within occupations. Contrary to this assumption, across the four studies there 
was considerable support for hypothesis 1; interest homogeneity does appear to vary within a 
large range of occupations whether conceptualized as group similarity, Variance Ratios or 
congruence indices. We conclude that within-occupation similarities may be overemphasized in 
occupational interest research. However, we do not believe variability of interests negates their 
importance. The field has shown that interests predict performance, job choice, and more, so by 
showing that interests vary given the occupation only emphasizes the importance of looking at 
congruence during the selection process or during career counseling. The lack of homogeneity 
may contradict an assumption of Holland’s model, but it is not necessarily an indication that 
Holland was wrong about congruence being good or that people are attracted to jobs that match 
their interests, but method matters, and caution is needed when looking at high-point or three-
point codes. 	
Findings on gender differences indicated mixed results. Study 2 showed no support for 
gender differences whereas Study 4 showed small support. No definitive conclusions can be 
drawn therefore future studies should continue to examine the role of gender and interests in 
occupations. 
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The findings from these four studies favor a continuum, a perspective that aligns with the 
realities of the dynamic and changing world of work. So, if indeed the homogeneity assumption 
is flawed, what are the implications moving forward? Further research is needed to determine the 
magnitude of the role that interest play, and how values and abilities contribute to job matching. 
A Closer Look at Homogeneity 
The persistence of the homogeneity assumption can be linked to a number of potential 
factors. Amit and Sagiv (2009) note people may perceive similarities more clearly in some 
occupations even when variability is constant across occupations. See Ruben and Baeda (2012) 
for a review of factors related to perceived group homogeneity including own group 
membership, objective homogeneity, social position, and group central tendency. Another study 
by Baeda found perceptions of group cohesiveness to mediate the effect of group performance on 
homogeneity (Badea, Brauer, & Rubin, 2012). More recent research finds that there are optimal 
levels of variety or diversity within job groups (Harrison & Klein, 2007). 
Interests are a Piece of the Puzzle 
The interest approach caveats all things being equal, a point which Holland emphasized. 
In other words it ignores opportunities and barriers. It assumes people have freedom to pursue 
their interests and select an occupation, that job openings will be available, that organizations 
will not discriminate when hiring, and it does not take into account factors such as geographical 
or familial obligations, or peer group pressure. Other influences might be historical trends such 
as economic recessions and the tight job market pushing some individuals to seek employment in 
jobs that do not match their interests. Importantly, individuals must have compatible values and 
the necessary knowledge and abilities to succeed in the selected occupation. See Arnold (2004) 
for a consideration of explanations for shortcomings in the Holland system.  
   29 
Interest measurement is an important factor. Gender biased items exist and gender norms 
have shaped the sphere of acceptable jobs. It has been found that two thirds of the Strong’s 
general occupational themes items function differently for men and women (Einarsdóttir & 
Rounds, 2009). There are culture-biased items too because there are some examples that test-
takers may not have exposure to, and the Strong manual notes that language or cultural 
differences can lead to a flat profile (Donnay et al., 2005). 
This investigation looked only at interests but there are a host of other variables 
associated with homogeneity of occupations. Beyond interests, personality types according to the 
Myers-Briggs Type Indicator have been used to classify occupations as homogenous or not 
(Bradley-Geist & Landis, 2012). Some studies have looked at organizational-level homogeneity 
in occupations, such as a person with the job of “accountant” at a small family business 
compared to a multi-national corporation (Bradley-Geist & Landis, 2012; Schneider, Smith, 
Taylor, & Fleenor, 1998). These studies are related to Attraction Selection Attrition (ASA) 
theory (Schneider, 1987) which explains homogeneity as an interactive process by which people 
are attracted to, selected by, and leave or remain in organizations. This avenue seems like an 
important future direction, especially contrasted with occupational-level homogeneity and can 
help explore individual differences and selection preferences from the organization. 
Although it was beyond the scope of this paper to examine racial and ethnic differences, 
they are worth noting. Racial differences in interests have emerged, such as African Americans 
may settle for more careers that do not match their interests compared to Caucasians (Greenlee, 
Damarin, & Walsh, 1988). Interests may also function differently for some groups like working 
Latino males (Kantamneni & Fouad, 2011). Cultural beliefs, immigrant status, and family 
expectations may also influence job choice and foster heterogeneity of interests. 
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Implications for Career Counseling 
The norm in vocational guidance is to assess interests and use scores based on 
occupational fit to inform clients’ educational and career decisions. The idea of matching has 
even been called ‘common sense’ as it is so foundational (Arnold, 2004). This study cautions 
against that practice. Career counseling could incorporate the results from this study, especially 
since the Strong Interest Inventory is one of the top two most widely used career placement 
inventories. Counselors need to be better about educating clients about their vocational interests; 
bringing the variety of interests into the conversation may impact their potential occupations. 
Likewise, hiring managers could also make use of heterogeneity of vocational interests when 
considering personnel selection criteria.  
Holland’s Self-Directed Search (SDS) instructs users to explore all permutations of their 
code, not foreclosing on just the first letter, however, there is no research on how well this is 
followed. We encourage this approach of systematically looking at multiple combinations of 
interests for a broader exploration of potential occupations. Although this strategy does not 
overcome the issue of heterogeneity of interests, it does open the scope of consideration and 
contests the static reification of three-letter codes. People make pivotal decisions about which 
educational paths to pursue, leave, or ignore based on the findings from their interest inventories. 
There may be an overreliance and it is difficult—and perhaps inaccurate—to suggest 
occupations. We echo other authors that this strategy could lead to confusion or inappropriate 
career choices (Eggerth et al., 2005, p. 166). 
Future Studies  
This four-part investigation sets up future studies with potential examinations of specific 
occupations that show remarkably homogenous and heterogeneous interests. Future studies could 
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also examine the SII’s Personal Style Scales and Basic Interest Scales. Homogeneity of work 
tasks within occupations might also be suggestive of homogeneity. The O*NET lists these tasks 
and they could be coded by RIASEC type.  
New investigations could examine demographic differences (i.e. gender, race) as well as 
additional factors (e.g. education required, prestige, complexity, temporality, selectivity, 
specialization, autonomy). For example, greater prestige may be related to social identity, where 
members of the occupational group define themselves in terms of a shared social identity 
(Mason, 2006) and deemphasize the unshared characteristics. Another possibility is trying to 
predict where more or less congruence might occur, for example based on job tenure one would 
expect the jobs with longer tenure to more interest homogeneity. An additional avenue for 
research is focusing on the dislikes. It is possible people are propelled away from environments 
they do not enjoy which may offer a different kind of homogeneity. 
Another consideration is that homogeneity is impacted by trends in the workforce, 
therefore longitudinal or historical data may help clarify if occupations are becoming more or 
less homogeneous in the United States. Longitudinal studies may also help identify patterns in 
individuals who change career paths. Looking at people prior to and after entering an occupation 
will further elucidate the role of interest homogeneity.  
Investigating organizational homogeneity is also recommended since organizational 
theory predicts that “the people make the place” so it would be informative to see if people 
match other people better than they do the occupation. Lastly, it is possible interest-level 
heterogeneity may moderate the matching hypothesis in prediction of outcomes such as job 
satisfaction. Perhaps congruence may only be predictive of homogeneous occupations. It is clear 
that more attention must be paid to this foundational assumption.   
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Figure 2. Study 2 - Scale Score Means Separated by Occupation Category based on Strong 1994 Manual Data Presented by 
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TABLES 















1952 U SDS Accountant CE 11% 7% 1% 16% 22% 30% Yes 
Cochran et al, 
1974 





100 U VPI & 
SDS 
Clinical psychologists ISA 9% 21% 15% 32% 21% 0% No 
99 U VPI & 
SDS 
Medical Technologists ISA 2% 59% 4% 31% 0% 4% Yes 
99 U VPI & 
SDS 
Career counselors SEA 5% 14% 23% 44% 13% 0% Yes 
Holland 
Manual, 2013 
78 U SDS Manager / Owner ESC 19% 12% 5% 22% 24% 18% No 
39 U SDS Teacher SAE 3% 15% 8% 54% 15% 5% Yes 
35 U SDS Sales ESA 14% 11% 11% 29% 29% 6% Tie 
31 U SDS Administrative Assistant / 
Secretary 




73 U SDS Fire-fighters (8), security guards 
(9), aviation mechanics (56)  
R-- 84%       
74 U SDS Engineers (65), chemists (9) I--   66%      
80 U SDS Extension home economists (39), 
professional nurses (41) 
S--     80%    
68 U SDS Salesmen (5), farm mangers (29), 
business managers (34) 
E--      69%   
67 U SDS Department store clerks (19), 
secretaries (40), bookkeepers (8) 




108 M 108 R jobs R-- 36% 25% 13% 10% 6% 10% Yes 
75 F 75 R jobs R-- 11% 7% 24% 31% 7% 21% No 
116 M VPI I jobs I-- 33% 34% 10% 3% 10% 9% Yes 
50 F VPI I jobs I-- 2% 48% 12% 24% 4% 10% Yes 
 23 M VPI A jobs A-- 13% 13% 48% 9% 17% 0% Yes 
25 F VPI A jobs A-- 0% 24% 68% 4% 4% 0% Yes 
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 63 M VPI S jobs S-- 8% 27% 13% 32% 14% 6% Yes 
112 F VPI S jobs S-- 3% 15% 17% 50% 4% 12% Yes 
 107 M VPI E jobs E-- 10% 18% 16% 15% 29% 12% Yes 
57 F VPI E jobs E-- 2% 33% 30% 33% 18% 7% No 
53 M VPI C jobs C-- 9% 19% 13% 19% 11% 28% Yes 
128 F VPI C jobs C-- 1% 15% 15% 34% 7% 29% No 
Swanson, 
2008 
19 M SDS Foreign language teachers  SAE 47% 11% 11% 21% 11% 0% No 
63 F SDS Foreign language teachers  SAE 2% 3% 14% 67% 2% 13% Yes 
Note. SCII = Strong Campbell Interest Inventory, SII = Strong Interest Inventory, SDS = Self-Directed Search, VPI = Vocational Preference 
Inventory, M = Male, F = Female, U = Unknown. Match on hexagon: 4 = perfect match; 3 = adjacent; 2 = alternate; 1 = opposite). Salomone 
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Table 2. Study 1 - Quantitative Review of Studies Reporting Interest Means and Standard Deviations 







































40 M SDS Restaurant Owners ESC 23.90 12.20 20.50 8.30 18.70 11.40 30.70 8.90 35.40 9.00 26.00 10.00 ESC Yes 




110 M SCII R&D Managers IRC 58.50 8.50 58.70 5.90 45.50 10.20 44.80 8.30 49.60 8.20 51.00 7.40 IRC TIE 
55 M SCII Technical specialists IR 57.20 10.40 57.20 6.80 47.20 10.50 38.60 10.10 44.50 9.50 45.70 9.40 R/I A TIE 
Patrick, 
1993 
619 M SII Actuaries CIE 48.80 9.50 53.50 7.60 44.00 10.10 45.50 9.40 43.70 8.80 51.90 8.80 IC No 




27 M VPI Staff nurses SIA 3.30 2.58 4.85 3.93 4.22 3.90 3.63 2.94 2.74 2.63 2.37 2.47 IAS No 
28 F VPI Staff nurses SIA 1.64 1.75 5.36 3.85 6.46 4.10 5.21 4.02 2.86 2.46 2.07 2.36 AIS No 
24 M VPI Librarians  SAE 3.71 3.43 5.71 4.58 5.13 4.33 3.25 3.10 4.50 4.00 3.21 3.65 IAE No 
25 F VPI Librarians  SAE 1.28 1.90 3.80 3.80 6.32 4.05 4.76 3.65 3.96 3.78 2.12 3.07 ASE No 
24 M VPI Primary teachers  SAI 4.42 3.74 5.00 3.88 6.08 3.62 6.25 3.98 4.58 4.16 2.08 2.52 SAI Yes 
23 F VPI Primary teachers  SAI 1.83 2.29 3.61 4.02 4.26 3.95 4.26 3.25 4.17 4.93 1.30 1.89 S/A E TIE 
Note. SCII = Strong Campbell Interest Inventory, SII = Strong Interest Inventory, SDS = Self-Directed Search, VPI = Vocational Preference 
Inventory, M = Male, F = Female, U = Unknown 
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Table 3. Study 2 - Most (left columns) and Least (right columns) Homogeneous Occupational 
Samples from the Strong Interest Inventory 1994 
Top 15 occupations with members 
indicating same first letter code (Most 
Homogeneous)  
Bottom 15 occupations with members 







































Artist, Fine  M 82% A  Radiologic Technologist  F 20% S 
Auto Mechanic  F 82% R  Chiropractor F 21% R 
Carpenter  F 82% R  Investments Manager M 22% C 
Auto Mechanic  M 79% R  Chiropractor  M 23% A 
Artist, Commercial  M 76% A  Dietitian  F 23% I 
Realtor  F 76% E  Dietitian  M 23% S 
Buyer  M 70% E  Emergency Medical Technician  F 23% R 
Buyer  F 69% E  Audiologist  M 24% I 
Electrician  F 69% R  Horticultural Worker  F 24% R 
Art Teacher  M 67% A  Dental Assistant  F 25% C 
Physicist F 67% I  Housekeeping & Maintenance Supervisor M 25% E 
Physicist  M 67% I  Physical Therapist  M 25% S 
Business Education 
Teacher  F 66% C 
 Public Administrator  M 25% A 
Chemist  F 66% I  Audiologist  F 26% S 
Chemist  M 65% I  Corporate Trainer  M 26% E 
Note. M = Male, F = Female; R = Realistic, I = Investigative, A = Artistic, S = Social,  
E = Enterprising, C = Conventional 
  
 




Table 4. Study 2 - Variance Ratios Comparing Male and Female Occupational Samples 
from the Strong Interest Inventory  
 R VR I VR A VR S VR E VR C VR 
Realistic Jobs 0.48 1.01 0.95 1.09 0.90 1.20 
Investigative Jobs 1.14 0.66 1.13 0.98 1.04 0.91 
Artistic Jobs 0.88 1.06 1.50 0.87 0.91 1.12 
Social Jobs 0.90 0.91 1.36 1.14 1.12 1.32 
Enterprising Jobs 1.09 0.74 1.20 0.73 0.93 0.73 
Conventional Jobs 0.92 0.93 0.96 1.11 1.43 0.81 
All jobs 0.87 0.86 1.24 1.03 0.98 0.90 
Note. VR = Variance Ratio. VRs > 1.0 indicates greater variance in males, VRs < 1.0 
indicate greater variance in females. R = Realistic, I = Investigative, A = Artistic, S = 
Social, E = Enterprising, C = Conventional 
   51 
 
 
Congruence Index Mean SD 
Range of possible scores 
Lowest Highest 
Dichotomous first letter 0.17 0.37 0 1 
Iachan M 10.00 7.82 0 28 
SDS-Derived KP 0.33 0.21 -1 1 
C index 9.00 3.69 0 18 
Note. Adapted from Brown & Gore (1994) 
Table 5. Study 3 - Means and Standard Deviations from Monte Carlo 





Table 6. Study 3 - Congruence Indices, Variance Ratios, and Effect Sizes for Single-Occupation Samples  
















































Borchers  2006 Engineering employees Self Directed Search 43.3 53 14 39 C Index 10.98 3.66 0.99 0.54 
Bowles  2008 Accountant Strong Interest Inventory 52.7 15 6 9 C Index 10.75 3.09 0.84 0.47 
Bowles 2008 Attorney Strong Interest Inventory 48.3 15 5 10 C Index 10.87 3.07 0.83 0.51 
Bowles 2008 Banker Strong Interest Inventory 39.4 15 10 5 C Index 10.33 3.93 1.07 0.36 
Bowles 2008 Engineer Strong Interest Inventory 53.4 15 0 15 C Index 11.19 4.1 1.11 0.59 
Bowles 2008 Florist Strong Interest Inventory 50.2 15 8 7 C Index 9.40 3.11 0.84 0.11 
Bowles 2008 Forester Strong Interest Inventory 45.6 15 4 11 C Index 12.54 3.48 0.94 0.96 
Bowles 2008 Librarian Strong Interest Inventory 49.9 15 14 1 C Index 10.53 2.85 0.77 0.41 
Bowles 2008 Licensed Practical Nurse Strong Interest Inventory 54.6 15 13 2 C Index 10.00 4.77 1.29 0.27 
Bowles 2008 Medical Technologist Strong Interest Inventory 56.4 15 10 5 C Index 9.93 2.91 0.79 0.25 
Bowles 2008 Psychologist Strong Interest Inventory 49.2 15 7 8 C Index 11.25 3.15 0.85 0.61 
Bowles 2008 Real Estate Agent Strong Interest Inventory 49.1 15 8 7 C Index 10.4 3.62 0.98 0.38 
Bowles 2008 Social Worker Strong Interest Inventory 55.8 15 11 4 C Index 14.36 3.10 0.84 1.45 
Coddington  1998 Campus Ministers Vocational Preference Inventory 34.9 50 33 17 C Index 13.41 3.12 0.85 1.20 
Dockins  2004 Nurse Self Directed Search . 228 27 201 C Index 10.00 4.46 1.21 0.27 
Fritzsche et al. 1999 Customer Service Reps. Self Directed Search 28.8 90 13 77 C Index 10.58 3.31 0.90 0.43 
Fritzsche et al. 1999 Customer Service Reps. Self Directed Search 28.8 90 13 77 C Index 9.69 3.79 1.03 0.19 
Gottfredson & 
Holland 1990 Bank Tellers Vocational Preference Inventory 26.6 77 . . Iachan’s M 12.7 9.1 1.16 0.35 
Nillsen et al.  2014 Sales Engineers The Birkman Method 11.9 309 265 44 Iachan’s M 12.38 9.4 1.20 0.30 
Nillsen et al.  2014 Graphic Designers The Birkman Method 40.9 383 165 218 Iachan’s M 13.92 8.44 1.08 0.50 
Nillsen et al.  2014 Secondary Sch.Teachers The Birkman Method 43.3 481 202 279 Iachan’s M 5.97 5.64 0.72 -0.52 
Nillsen et al.  2014 Clergy The Birkman Method 45.4 795 680 115 Iachan’s M 3.64 4.76 0.61 -0.81 
Vernick et al. 2007 Telecommunications Vocational Preference Inventory 44.0 198 69 129 Iachan’s M 9.95 8.23 1.05 -0.01 
Fritzsche et al. 1999 Customer Service Reps Self Directed Search 28.8 90 13 77 K-P Index 0.44 0.25 1.19 0.52 
Fritzsche et al. 1999 Customer Service Reps Self Directed Search 28.8 90 13 77 K-P Index 0.39 0.25 1.19 0.29 
Note. Variance Ratio is Sample SD divided by Monte Carlo SD from Brown & Gore. Effect Size is sample mean minus Monte Carlo Mean from Brown and Gore, divided by Monte Carlo SD. 
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Table 7. Study 3 - Congruence Indices, Variance Ratios, and Effect Sizes for Multiple-Occupation Samples 












































Bass  2002 Graduated Interns now working Self Directed Search 25.94 80 28 52 C Index 11.44 4.17 1.13 0.66 
Bowles 2008 12 Occupations Strong Interest Inventory 50.31 180 84 96 C Index 10.95 3.6 0.98 0.53 
Dik  2005 Employed Adults Strong Interest Inventory 29.74 352 154 198 C Index 10.38 3.90 1.06 0.37 
Dik et al. 2007 Employed (e.g. lawyer, Accountant, nurse, secretary Strong Interest Inventory 29.71 239 95 144 C Index 10.49 3.92 1.06 0.40 
Harris et al. 2001 Publisher, Freight-Shipping, Police, School, Medical 
Vocational Preference 
Inventory 38.97 40 40 0 C Index 10.53 4.38 1.19  
Jepsen & Sheu 2003 Graduated Students Occupational Information Inventory  25 138 . . C Index 11.2 4.2 1.14 0.60 
Jepsen & Sheu 2003 Graduated Students Occupational Information Inventory  43 154 . . C Index 13.3 4.3 1.17 1.17 
Lent & Lopez 1996 
Engineer, Chemist, Manager, 
Executive, Staff Nurse, Research 
Nurse, Clinical Specialist 
Vocational Preference 
Inventory . 63 47 16 C Index 10.56 3.55 0.96 0.42 
Lent & Lopez 1996 
Engineer, Chemist, Manager, 
Executive, Staff Nurse, Research 
Nurse, Clinical Specialist 
Vocational Preference 
Inventory . 63 47 16 C Index 11.37 3.68 1.00 0.64 
Lent & Lopez 1996 
Engineer, Chemist, Manager, 
Executive, Staff Nurse, Research 
Nurse, Clinical Specialist 
Vocational Preference 
Inventory . 103 11 92 C Index 8.48 3.34 0.91 -0.14 
Lent & Lopez 1996 
Engineer, Chemist, Manager, 
Executive, Staff Nurse, Research 
Nurse, Clinical Specialist 
Vocational Preference 
Inventory . 103 11 92 C Index 11.08 3.29 0.89 0.56 
Oliver  2003 Hawaiian Working College Students & Community Members Strong Interest Inventory 24.5 128 50 106 C Index 9.53 3.69 1.00 0.14 
Tokar & 
Subich 1997 152 different occupational titles Self Directed Search 36.75 395 162 233 C index 11.14 4.21 1.14 0.58 
Wiggins et al. 1983 
Vocational Agriculture, Math, 
English, History, and Business 
Teachers 
Self Directed Search . 247 . . C index 4.83 2.16 0.59 -1.13 
Young et al. 1998 172 occupations Self Directed Search 36.94 483 283 200 C Index 11.09 4.04 1.09 0.57 
Dik 2006 Employed Adults Strong Interest Inventory 29.74 352 154 198 C index (Modified) 10.77 4.20 1.14 0.48 
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Table 7 (cont.) 












































Young et al. 1998 172 occupations Self Directed Search 36.94 483 283 200 Dichotomous First Letter 0.46 0.49 1.32 0.78 
Carson & 
Mowsesian 1993 Employed Adults Strong Interest Inventory 26.61 139 44 95 Iachan’s M 13.09 8.77 1.12 0.40 
Cook  1996 Employees Self-Directed Search-1994 . 116 54 62 Iachan’s M 18.37 8.45 1.08 1.07 
Cook 1996 Employees Self-Directed Search-1994 . 116 54 62 Iachan’s M 16.92 8.71 1.11 0.88 
Imhoff 1998 
Editors, Designers, Secretarial 
Staff, Book Packers, Warehouse 
Workers, Business Admins, 
Teachers, Clerical Staff Business 
Professionals, Custodial Staff, 
State Troopers 
Vocational Preference 
Inventory 39 104 42 62 Iachan’s M 13.34 8.9 1.14 0.43 
Pseekos  2009 Full and part time employees Self Directed Search 34.81 244 80 164 Iachan’s M 15.7 8.24 1.05 0.73 
Richards 1993 Scientists Life Events . 1,390 . . Iachan’s M 22.79 4.78 0.61 1.64 
West  1993 Employed Adults Strong Interest Inventory 41 111 60 51 Iachan’s M 10.42 7.75 0.99 0.05 
Young et al. 1998 172 occupations Self Directed Search 36.94 483 283 200 Iachan’s M 17.22 8.51 1.09 0.92 
Dik 2006 Employed Adults Strong Interest Inventory 29.74 352 154 198 K-P Index 0.46 0.26 1.24 0.62 
Young et al. 1998 172 occupations Self Directed Search 36.94 483 283 200 K-P Index 0.5 0.28 1.33 0.81 
Lent & Lopez 1996 
Engineer, Chemist, Manager, 
Executive, Staff Nurse, Research 
Nurse, Clinical Specialist 
Vocational Preference 
Inventory . 63 47 16 K-P index  0.52 0.2 0.95 0.90 
Lent & Lopez 1996 
Engineer, Chemist, Manager, 
Executive, Staff Nurse, Research 
Nurse, Clinical Specialist 
Vocational Preference 
Inventory . 63 47 16 K-P index  0.52 0.25 1.19 0.90 
Lent & Lopez 1996 
Engineer, Chemist, Manager, 
Executive, Staff Nurse, Research 
Nurse, Clinical Specialist 
Vocational Preference 
Inventory . 103 11 92 K-P index  0.38 0.15 0.71 0.24 
Lent & Lopez 1996 
Engineer, Chemist, Manager, 
Executive, Staff Nurse, Research 
Nurse, Clinical Specialist 
Vocational Preference 
Inventory . 103 11 92 K-P index  0.51 0.22 1.05 0.86 
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Table 7 (cont.)           












































Schoeny  1997 Employees from 5 different non-profits Self Directed Search . 535 129 406 K-P index  0.7 0.18 0.86 1.76 
Tokar & 
Subich 1997 152 different occupational titles Self Directed Search 36.75 395 162 233 K-P index  0.51 0.29 1.38 0.86 
Note. Variance Ratio is SDsample divided by SDMonte Carlo from Brown & Gore. Effect Size is Msample minus MMonte Carlo, divided by SDMonte Carlo from Brown & Gore 
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Table 8. Study 4 - Birkman Interests Correlations, N = 26,268 
 1 2 3 4 5 6 7 8 9 10 
1. Artistic - -.32** .47** -.16** .50** -.42** .03** -.25** .05** -.25** 
2. Clerical  - -.28** -.24** -.48** .48** -.42** -.18** -.29** -.06** 
3. Literary   - -.30** .52** -.33** -.13** .01 -.06** -.15** 
4. Mechanical    - -.21** .09** .47** -.32** .32** -.47** 
5. Musical     - -.34** -.12** .03** .13** -.10** 
6. Numerical      - -.33** -.28** -.11** -.19** 
7. Outdoor       - -.18** .13** -.21** 
8. Persuasive        - -.26** .34** 
9. Scientific         - -.27** 
10. Social 
Services          - 








Table 9. Study 4 - Means and Standard Deviations of Birkman Interests 
 
Females 
(n = 12389) 
Males 
(n = 13879) 
Total 
(N = 26268) 
  Females  
(n = 12389) 
Males  
(n = 13879) 
Total 
(N = 26268) 
 M SD M SD M SD   M SD M SD M SD 
Artistic 17.05 6.25 12.81 5.78 14.81 6.37  Realistic 7.72 5.00 13.32 6.25 10.67 6.34 
Clerical 13.08 9.49 7.32 6.99 10.04 8.75  Investigative 10.83 5.14 12.21 5.20 11.56 5.22 
Literary 11.15 5.49 9.35 5.58 10.20 5.61  Artistic 12.47 4.77 10.19 4.62 11.27 4.83 
Mechanical 6.01 5.34 12.93 7.85 9.67 7.62  Social 17.66 7.86 16.18 8.06 16.88 8.00 
Musical 9.20 5.85 8.42 5.70 8.79 5.78  Enterprising 9.75 5.41 12.68 6.45 11.30 6.16 
Numerical 12.17 9.64 12.29 9.05 12.23 9.33  Conventional 12.62 8.29 9.81 7.04 11.13 7.78 
Outdoor 9.42 6.61 13.7 7.08 11.68 7.19         
Persuasive 9.75 5.41 12.68 6.45 11.3 6.16         
Scientific 10.83 5.14 12.21 5.20 11.56 5.22         
Social 
Services 17.66 7.86 16.18 8.06 16.88 8.00         
Note. Realistic = (Mechanical, Outdoor), Investigative = (Scientific), Artistic = (Artistic, Literary, Musical), Social 
= (Social Service), Enterprising = (Persuasive), Conventional = (Clerical, Numerical) 
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Table 10. Study 4 - Most (left columns) and Least (right columns) Homogeneous Occupational 
Samples from The Birkman Method 
Top 14 occupations with members indicating 
same first letter code (Most Homogeneous) 
 Bottom 14 occupations with members indicating 






































Marketing Managers F 73% Nu  Customer Service 
Representatives 
M 18% CI 
Secondary School 
Teachers, Except Special 
and Vocational Education 
F 65% So  Operations Research Analysts M 20% Ar 
Accountants and Auditors F 57% So  Helpers-Production Workers M 20% CI 
Secondary School 
Teachers, Except Special 
and Vocational Education 
M 56% Si  Chemical Equipment 
Operators and Tenders 
M 22% CI 
Human Resources 
Managers 
F 51% So  Computer and Information 
Systems Managers 
F 23% Ar 
Accountants and Auditors M 50% Me  Cargo and Freight Agents F 25% CI 
General and Operations 
Managers 
F 50% Ar  Computer Systems Analysts M 26% Ar 
Marketing Managers M 48% Me  Medical Scientists, Except 
Epidemiologists 
M 27% Ar 
Helpers--Production 
Workers 
F 48% Nu  Operations Research Analysts F 28% Nu 
Human Resources 
Managers 
M 46% So  First-Line 
Supervisors/Managers of 
Office and Administrative 
Support Workers 
M 28% Ar 
Medical Scientists, Except 
Epidemiologists 
F 44% So  Customer Service 
Representatives 
F 29% CI 
Demonstrators and Product 
Promoters 
M 43% Nu  Sales Representatives, 
Wholesale and Manufacturing, 
Technical and Scientific 
Products 
M 30% So 
Sales Managers F 42% So  Sales Representatives, 
Wholesale and Manufacturing, 
Except Technical and 
Scientific Products 
F 30% So 
Financial Analysts M 41% Ar  Executive Secretaries and 
Administrative Assistants 
M 31% Ar 
Note. M = Male, F = Female, Ar = Artistic, Cl = Clerical, Li = Literary, Me = Mechanical, Mu = 
Musical, Nu = Numerical, Ou = Outdoors, Pe = Persuasive, Sc = Scientific, So = Social Service 
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Table 11. Study 4 – Intraclass Correlation Coefficients 
(ICCs) Ranked Largest to Smallest 
  95% CI for ICC 
Interests ICC(1) Lower Upper 
Persuasive 0.30 0.20 0.41 
Numerical 0.26 0.17 0.32 
Mechanical 0.20 0.13 0.26 
Clerical 0.17 0.11 0.22 
Social 0.07 0.04 0.09 
Scientific 0.06 0.04 0.10 
Artistic 0.06 0.03 0.08 
Literary 0.05 0.03 0.07 
Outdoors 0.05 0.03 0.06 
Musical 0.03 0.02 0.04 
Note. Ntotal = 26268, Noccupations = 23, Average N per 
occupation = 1142 
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Table 12. Study 4 - Variance Ratios Comparing Male and Female Occupational Samples 
Occupation Ar VR Cl VR Li VR Me VR Mu VR Nu VR Ou VR Pe VR Sc VR So VR Female N Male N 
Chief Executives 1.07 1.17 0.94 0.61 0.93 0.99 0.96 0.95 0.91 1.00 264 916 
General and Operations Managers 1.14 1.40 1.00 0.69 1.07 1.08 0.89 0.90 1.04 0.98 590 2037 
Marketing Managers 0.90 1.25 0.90 0.64 0.98 0.95 0.92 0.91 0.96 0.99 1098 977 
Sales Managers 1.03 1.36 0.99 0.63 1.00 0.98 0.90 1.00 0.99 0.94 323 922 
Computer and Information Systems  
     Managers 
1.11 1.26 1.00 0.76 1.04 1.08 0.96 0.89 1.01 1.03 400 1212 
Human Resources Managers 1.00 1.25 0.94 0.63 0.99 1.02 0.88 0.87 0.95 0.91 1077 512 
Engineering Managers 1.15 1.31 1.04 0.88 1.04 1.05 0.95 0.77 0.96 1.14 112 766 
Accountants and Auditors 1.05 1.06 1.02 0.75 1.03 0.95 0.89 0.87 1.02 1.00 1288 1067 
Financial Analysts 1.10 1.23 1.01 0.73 1.01 1.01 0.87 0.85 1.00 0.94 669 748 
Computer Software Engineers,  
     Systems Software 
1.07 1.17 1.00 0.87 1.00 0.99 0.96 0.82 1.03 1.00 294 883 
Computer Systems Analysts 1.11 1.24 1.02 0.84 0.98 1.06 0.93 0.80 0.98 1.04 410 585 
Operations Research Analysts 0.99 1.04 0.98 1.03 0.91 1.17 1.21 0.89 0.80 1.16 36 40 
Medical Scientists,  
     Except Epidemiologists 
1.00 2.22 0.88 0.85 0.93 1.06 0.89 0.91 1.20 1.15 50 45 
Secondary School Teachers, Except  
     Special and Vocational Education 
0.95 1.20 0.95 0.74 0.94 1.17 0.87 0.97 0.84 0.86 104 64 
Sales Representatives, Wholesale and  
     Manufacturing, Technical and  
     Scientific Products 
1.00 1.27 0.91 0.65 0.97 0.96 0.99 0.96 1.05 0.93 909 1580 
Sales Representatives, Wholesale and  
     Manufacturing, Except Technical and  
     Scientific Products 
1.08 1.31 1.02 0.65 1.04 1.04 0.89 0.94 1.04 0.95 623 964 
Demonstrators and Product Promoters 0.93 0.95 0.96 0.90 1.10 0.95 0.87 1.20 0.98 1.17 21 39 
First-Line Supervisors/Managers of Office  
     and Administrative Support Workers 
1.06 1.07 0.94 0.67 1.02 1.01 0.86 0.87 0.98 0.97 920 161 
Customer Service Representatives 1.10 1.09 0.86 0.62 0.97 1.03 0.88 0.85 0.97 1.03 823 197 
Cargo and Freight Agents 1.00 1.06 0.86 0.78 0.80 1.23 0.88 1.20 1.15 1.13 35 40 
Executive Secretaries and  
    Administrative Assistants 
0.99 0.99 0.94 0.76 1.00 1.01 1.11 0.87 1.03 1.19 2281 45 
Chemical Equipment Operators and  
     Tenders 
1.02 1.43 0.86 0.89 0.98 0.84 0.86 0.89 0.92 1.09 41 59 
Helpers-Production Workers 1.34 1.17 1.35 0.64 0.85 1.43 1.27 0.94 0.72 0.90 21 20 
All jobs 1.05 1.24 0.97 0.75 0.98 1.05 0.94 0.92 0.98 1.02 12389 13879 
Note. VR = Variance Ratio. VRs > 1.0 indicates greater variance in males, VRs < 1.0 indicate greater variance in females. Ar = Artistic, Cl = 
Clerical, Li = Literary, Me = Mechanical, Mu = Musical, Nu = Numerical, Ou = Outdoors, Pe = Persuasive, Sc = Scientific, So = Social Service 
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Food Service Manager 
Foreign Language Teacher 
Forester 




High School Counselor 
























































Small Business Owner 
Social Science Teacher 
Social Worker 
Sociologist 




























































Distribution of Largest Group (%) Within 
Occupation Sharing Same Interest 
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Table B.1. Study 4 - Most (left columns) and Least (right columns) Homogeneous 
Occupational Samples from The Birkman Method (6 interests) 
Top 16 occupations with members indicating 
same first letter code (Most Homogeneous) 
 Bottom 16 occupations with members indicating 






































Secondary School Teachers,    
   Except Special  
   and Vocational Education 
F 80% S  Chemical Equipment Operators    and Tenders F 27% S 
Secondary School Teachers,  
   Except Special  
   and Vocational Education 
M 67% S  Operations Research Analysts M 28% S 
Human Resources Managers F 66% S  Computer Software Engineers,    Systems Software F 28% C 
Human Resources Managers M 61% S  Computer and Information    Systems Managers M 30% S 
Sales Managers F 59% S  Computer Systems Analysts M 31% R 
Sales Representatives, 
Wholesale  
  and Manufacturing, Except 
Technical and Scientific 
Products 
F 57% S  Customer Service Representatives M 31% S 
Helpers--Production Workers F 52% S  Financial Analysts M 32% S 
Sales Representatives, 
Wholesale  
  and Manufacturing, Technical   
  and Scientific Products 
F 51% S  Computer Systems Analysts F 32% S 
Chief Executives F 50% S  Computer Software Engineers,    Systems Software M 35% R 
General and Operations 
Managers F 50% S  Cargo and Freight Agents M 35% S 
Operations Research Analysts F 50% S  Executive Secretaries and Administrative Assistants M 36% S 
Accountants and Auditors F 49% C  
First-Line Supervisors/Managers  
  of Office and Administrative  
  Support Workers 
M 37% S 
Medical Scientists,  
  Except Epidemiologists M 49% I  
Sales Representatives, Wholesale  
  and Manufacturing, Technical 
and  
  Scientific Products 
M 39% S 
Marketing Managers F 49% S  Financial Analysts F 39% C 
Demonstrators and  
  Product Promoters F 48% S  Marketing Managers M 39% S 
Chemical Equipment Operators  
  and Tenders M 46% R  Engineering Managers F 39% S 
Note. M = Male, F = Female, R = Realistic, I = Investigative, A = Artistic, S = Social, E = 
Enterprising, C = Conventional 
 
  
   63 
Table B.2. Study 4 - Variance Ratios Comparing Male and Female Occupational Samples 
Occupation R VR I VR A VR S VR E VR C VR Female N Male N 
Chief Executives 1.28 1.10 1.03 1.00 1.05 0.95 264 916 
General and Operations 
Managers 
1.28 0.96 0.92 1.02 1.12 0.79 590 2037 
Marketing Managers 1.28 1.04 1.11 1.01 1.10 0.93 1098 977 
Sales Managers 1.30 1.01 1.01 1.07 1.00 0.84 323 922 
Computer and Information 
Systems Managers 
1.18 0.99 0.95 0.97 1.12 0.85 400 1212 
Human Resources Managers 1.37 1.05 1.03 1.10 1.15 0.88 1077 512 
Engineering Managers 1.11 1.04 0.93 0.88 1.30 0.84 112 766 
Accountants and Auditors 1.23 0.98 1.00 1.00 1.15 1.02 1288 1067 
Financial Analysts 1.22 1.00 0.97 1.06 1.17 0.90 669 748 
Computer Software Engineers,  
     Systems Software 
1.09 0.97 1.00 1.00 1.22 0.96 294 883 
Computer Systems Analysts 1.15 1.02 0.93 0.96 1.25 0.86 410 585 
Operations Research Analysts 0.87 1.25 1.04 0.86 1.12 0.99 36 40 
Medical Scientists,  
     Except Epidemiologists 
1.26 0.83 1.13 0.87 1.10 0.66 50 45 
Secondary School Teachers,  
     Except Special and  
     Vocational Education 
1.26 1.20 1.05 1.17 1.03 0.83 104 64 
Sales Representatives, Wholesale  
     and Manufacturing, Technical  
     and Scientific Products 
1.21 0.95 1.07 1.08 1.04 0.89 909 1580 
Sales Representatives, Wholesale  
     and Manufacturing, Except  
     Technical and Scientific  
     Products 
1.28 0.96 0.94 1.06 1.06 0.83 623 964 
Demonstrators and Product  
     Promoters 
1.08 1.02 1.24 0.86 0.83 1.24 21 39 
First-Line Supervisors/Managers  
     of Office and Administrative       
     Support Workers 
1.37 1.02 0.99 1.03 1.14 1.00 920 161 
Customer Service Reps. 1.38 1.03 1.02 0.97 1.17 0.93 823 197 
Cargo and Freight Agents 1.21 0.87 1.27 0.88 0.83 0.93 35 40 
Executive Secretaries and  
     Administrative Assistants 
1.11 0.97 1.05 0.84 1.14 1.01 2281 45 
Chemical Equipment Operators  
     and Tenders 
1.19 1.09 1.06 0.91 1.12 0.92 41 59 
Helpers-Production Workers 1.07 1.38 0.78 1.11 1.06 0.71 21 20 
All jobs 1.25 1.01 0.97 1.03 1.19 0.85 12389 13879 
Note. VR = Variance Ratio. VRs > 1.0 indicates greater variance in males, VRs < 1.0 indicate greater 
variance in females.  
 
